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3L - (1) 

% m \% % m ifc - n. # & & £ ' £ * - « * * ^ & 

# ^ € & # & & SCOrganic Light Emitting Device 
; OLED ) g ^ 1987#-*^Tit>^5] ^C.W.Tang^S.A.VanSlyk 

# ' 4° A 1 q 3 ' ^ ft ^ it B J§ ^ I TO sfc -h » * ft. # & & - ^ 
Iffef g # & '14 ' & M & i& & - tife > Jf- ft 

#(OLED) • lib ft. » **«*t*jfc7b#**^*.jW^i8>t# 

it 4l as, a£ ji *a ft c 

t* ^ « * 1 n ' % % f ffi OLED it #J «, Bl ' itb & 34 

#«J&*H988*£H4M'J #4,769, 292Sfe • 
sj m 49 & ^ ""ELECTROLUMINESCENT DEVICE WITH MODIFIE 
D THIN FILM LUMINESCENT ZONE j % *■] t : itlltf 
& * ^(0LED)1 0 ± # #. - it * & *L1 1 -L & It ^ /& - it & 
*T % % *fc ^ 1% *(IT0)13 ' JL ^ «ITO ffi *613 Ji # 4fe # ^ * 
-€^#$fr>f(HTL)15 > # & yf (EML)l 7 A - 4 £■ mi 9 - 
*b ^ # * /f 17 1*3 # ft( Doping) - ^^^f(^Il^) ' # 
ft ^ 1 3 A. % m 1 9 ± m ft ito fa JE # ffl J$ ' t VI s ! # £ I TO ft 
&13jgtil?«5fl#*fr#154*|fr.£#*,tl5 ' ft! ^tHl^r 
#L & 1 9 # ^ S. % & % 1 7 • & jtJ%\lft#]%3-8L%ffim^ 
m Jb # & ^ ffl (Recombination) ft i i t I ^ f (excito 
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i « (2) 

lill-tf I ^OLED iilAa #r Sfc $ it fj & «■ & 

* * & £■ # 4b 4l #f * a « • 

# * 4 # (Singlet) ^ g & JL * 4i & (Triplet) 

4l *n * ^ m m m • <a ^ t m & ^ & * ^ * % & a- & * 
n *f <i± # a - # & *t ft *& * & > 

It & f ^Triplet * # # tb S i n g 1 e t ft - A # & & 4* £ & 
%8L%%LTit'fclkf$i&Z-%> & n '\± ' Sitf ffl#*«*t 

* It * 4l * * & It 4fe f « A «p £ * » « * * # ft ^ # * 
& m m f ' ff6*F^-*3Slfe4L^**P^ J f«^'«-^ffl • ft ' 
^ t 4: t I ^ ^ t 'Triplet jfe # # 7 5 % • fa S i ng l e t 
Jfe * « -f* * 2 5X ' 4* itb # & *&- * #6 A «P ^ 4LTr i p l e t Jfe * 

' *> * 8 4 ifU $6,310,36031 
' i*j&B*#.*f«A#Aifc;frotf1A*/9r«*4L r INTERSYS 
TEM CROSSING AGENTS FOR EFFICIENT UTILIZATION OF 
EXCITONS IN ORGANIC LIGHT EMITTING DEVICES j • *» $ 
2 1^^ ' ^^5-m^:#^-^L^^fe21jL^^^-^#IT 
0 l$&23 > TPD € ^ # # 25(HTL) * CBP # # # 2 6 ( EMP ) - 
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3L > grWiSLW (3) 

BCP % * fSL m 2 8 * Alq3 € * # $T 4 27(ETL) - I* *£2 9 A 41 
ti ^ 29 5 ' & t ' t^^26X^T^^#t5t *DCM2( £ # 
)-^^-#^^26ia#t^*Ir(PPy)3 ( * jfc *t *t ) 4^ £ j=- 

^29 r-1 # £ - *b A* ^ JE b£ . Ir(PPy)3 3& * -ft * - *t W 

# # #J ffij it ft S i n g 1 e t A T r i p 1 e t ft # ' *° A ?P ^~ » ifc * 
jftA^Triplet&£^^Jfe*##J&*Singlet&J|^^ ' 

# it sk it * >H ^Triplet ^ S #J A * **. ^ *r £ «t # * & 

Sfc & _h i£ 4l # #'] & #f t ' it f «J * St *'J n T r i p 1 e t & 
J5a-^A*f|-#*afc**-##. » ' * *t 4t * * to * — A 

m & ^ & * ' *° ^ 3 ffl m ^ ' &±.-&to&##&ir(p 

J. & # 41 ' *flL***ifc£3fc$* ' i ^ I t i * ^ ^ ^ 

^ ^ 4t J. u°a ^ it # • 

# *b ' & T it f'J OLED ffl ^ & &jfc$*il£-4Mb4L*fte 

a ffi • a^r*^-*fcto^ffl^-«^^, : * & # (Colo 

r Conversion) - (Color Filter)A*t£** 

' -fa _L i& 3" $*■ x #J # # & & ^ 46 
& 31 H » ft & & **-8L*fh#*^^ * *^ & * * # 

w itf] ^ ^ 1 t ffl # ^ t ^ ^ # « ' * 4 # #j & * & ~ 
j*. * & 3r ^ ' & 4b J. • 




161 



i-#«wtt. | yj (4) 

® it ' -kP ft #t # _L & S ffl # & € & # * «. f. m # £ 

# % A *fc •& & £b - 34 *?■ & 2r * ' T # * -H. & -fe M i* 3" 
5£aifc£J&te4L£-#fc*^4* ' JL 4s ^ % & & & & 42 

* & a « • t * 

fli • a ife ^ i£ $<J & & 3r 0 <Sf J. o°a £ - 

o 

' * St *'J ffl it * fcb #1 A ^ =- 4 *H H H I ^ f ' * * 
t ^ f = f Ji I it I ^ f ' 3-^%&&.#r%jL#LQ&° 

tk Mb tit 1 1 i # I f ^ # a ^ M 4 # t a ^ il i ^ 

$&*fc#£i£-#4Ltfr#*tStlfc ' a 4& 3- ^ ffl 

g& ^ &s ^ ' tt*n -fr ■ 

it & ' n $- m % a m • #> £ # b ^ - **. & * «fe « ^ * 

-fc - it fa & 3 1 ^ _l #j a & it * 3ft it # 2r ^ « M * - * - 

^ 1; ># 3 3 ' ffn^lt^33^Ji#J#^c^^^-€ 

>l*) j& ^ Jf 5 3 ( H I L ; ^ - m * >i ^ * ) ^ t « # *fr ^ 3 5 ( HT 




* 7 1 



i * ytwttm (5) 

% ^- pa. ffi J§ 4 7 (electron blocking layer) » 1£ -7- ]fi Rft # 
47 4l _t flj # 4fc ;f ^ j& # - $ - i- & # # R 41 (Host 1) A 

# ~ i. ft # # # 4 3 (Host 2) • X a* $ — i It # >#43 ^ 

_h m ®l 4 ^ /fc # - ia i 3 ,?, t >a ( ^ - ft -f- ) ^" ^ ^ t >b ia i% 

^45 (hole blocking layer) » t^##i^37 (ETL ; II 
~ ft # $r * ) * € ^ >i ^ 5 7 (EIL ; % ~ ft ^ >i ^ * ) 
A 1^ ^S39 • 

« >fl # *fr 3 5 ^ _L M ' & t ^ ' *P 4: m t PR. *I ^ $Hos t 
2 ( 4 3 ) A H o s t 1 (41) ft ', % ft • H * f >J*I P-B- B% 4 5 » T 
IMF * 3 ^ 1^ * 3 3 ^ € ^ ja 1% ^ € # # 3 7 ^ ^ #J » # f 

• Bp^.JMF«>3^^raH|i«I^Host 1 (41 ) A Ho st 2 (4 3 ) 
i*] • *^A^^tt«^A«^W#3|t|.JL4&fll ^Host 1 
,SlHost 2 ft HI 1*3 ' m ifc € € # itb n # # *t A #j & 

# 3fr ^ ± It # >f ft it ff> # ## & tfr # ' H^bW^Stft^ 

£$-iL^##,f41 ft # ( m i x i ng ) t£ # - » - *■ # 
& It to f ( Gu e s t 1 ) ' ±tt###43rt 
*J«*>&^£ — f (Guest 2) A^^-^#^ft^9 

f (Guest 3 ) 'it#^^7t^^f#^TlS#-»r^*fm# 
at ^ £ & to f ^it*f ^Uit^^li ' ^T^t^t 

>s «■ # ^ ' ^fjatte^^^jfeiff^Lfla^t^taj* «■ m 

* m & & * ' #'J *» Jfc 1f «fc frj t ' Guest 1 »T 48: # M 
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3L >&WiSLW (6) 

(B) 'Guest 2 & M & Jt(G) ' ^Guest 3«Wfe*(R ) ' ^# 
xtb ?p a itb £ A RG B =.A*^X>*&'jtjla^j^-^*.«: 
ifc*jfcit*.6 & 4b ' ^ « I t ^ f ffif ' 

* $ ' ^ <f ^ # % 35 4l _L 44 ft & ^ /£ «. #fc ^Gues 
t 2 iiGuest 34L^^i«#^>f43 • 4L&#;ifr£-=-iL«# 
jN- £ 43 4l Ji #J ^ & a 3* # Guest 1 4L^-i.flt#*t>f41' 

is] & *r £ £ fj - ^ fia i$k £ ft m - m m ib # — & & m * 

— & ' ^ t i ^ >i I: ^ ^ It H ^ * f 

> 0 itb ' Host 1 i&Host 2 ^ _L T ± it & <fc # te. ' K % & 

m m & s& 4a i^e^T • 

jfe * z % & m & & & ^ & & ± u & & & Xktii * & 

tHi33 • ' I TO 33^jL&®#4fcli^/fc-»rikCuPc 

m*J&4Lf:)R3.^4KHIL)53 > *NPBm*£/&^'f^#^Ji 
(HTL ) 35 * *LiF m ^ ^ t -7- ia 1% ^47 > &DPVBi /& 
^ % - ± It # * 41 * &CBP m ^ * * — i IS # # # 43 
* &BCP flf m & % m ia R* ^45 - * Alq3 ff\ # ;fc ^ f -f # 
^T^(ETL)37 * &LiFm*&/fc^<t^>£^;f(EIL) 57 - A - 

£ * ' ^-i«##^41 ^DPVBi t * #fc tfc # $. '} - 
»T ft 4* riJ M ife 4LDSA f ' # ~ i ft # # ^43 ^CBP t %L & 
«#5.^-^&4td!#?fc^Ir(PPy)34fr*ATft4td}ifcifc 




» 9 I 



i « j&WtfLW (7) 

^DCM2 4fc f • _h i£ 4- ± # ft (Hosts ) 4l^««lJ0 

* # ' Sfe. ill S & € >fi Pi- m ft 4 5 % W. 1% & 4 7 4l ja J^, ft m 
ffii #t £ fll #>DPVBi 41 ^.CBP 43 IE IS ft € ^ € >l=) # IMF *T # 
i4^#^-^^±^#^^41 ^ 43 t - t-9\>ii*tfk1&ftmtit 

A - $ 5 1 * • 

£ *h ■ fc^^ifctfJfc^Jt ' Guest 2 # # ffl 4 it ^ f 
^Ir(PPy)3 > ifsraJbffo4it<tril=.*&ft^4LJ*&, • ^ it 
tit T 4- ft & 4 fcb iH m A ^Tr i p 1 e t t i ^- ^ ^ ' # T A 

X • 2fr # *4 ^ it # 'Guest l^-sTSSfflTriplett'T 

# li ^ ^ i -t I - 4 * I? I ' *» PtOEP ' rftGues t 2 it ffl Si 
nglet t^Tfiltlife^l^f it^l ' 4°DSA 'Guest 3 it 

^Singlet t^&#*fc;fc4L#=.&;fc4fctf ' ^ C 6 • s£ =£- • 
Guest 1 ^-TitffiTriplet t # # £> * » 4l ^ - & #7 f 

' ^Ir(PPy)3 ' ffijGuest 2 it ffi S i ng 1 e t t "*T *t 4* S. & -2- % 
— f jfe*f ' ^DSA 'Guest 3it$Triplet t -T *t M & ft 
t I =4**1 f ' t^PtOEP ° & # 'Guest 1 # °T it ffl S i n g 
let t^Ft^Iit^l-f ifeifel ' *3 DSA • fffj Guest 2 it 
^Triplet t «: M & & & * ^ * ~ 4 * 46 f ' ^lr(PPy) 
3 ' Guest 3 a«J it ffi Tr ipl et t T tt^t *i * = f 

> *oPt oep ' jsj #. -sr 3tfe #j >&. - 9Y jjo i$k m ft m t xk & m *t &i 
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i \&WifLW (8) 

* £ m. « 4b - t ?'j m & # #tf m « * ^ # & fa t # m m 

$~ % : *o . ETL /f j&HTL £ # *t *T # £ IB # *»I ffc * 5 , 2 9 
4 , 8 7 0 ft > HT L ###T*#&B**»I##5,061,569ft* 

^5, 256, 945 ft ' E TL ,f # # ^ ^ ^ @ # *'J f£ $ 4 , 5 3 9 , 5 0 
7ft > % 5 , 8 8 6 , 4 6 4 ft ■HIL##**^#-4r&H-**'J*#3,9 
3 5,031ft - 3U , 356, 429 ft » ^^^^^^M^Mnt^,! 
73,9 29 ft 'EIL,f#^^#*r*^-f-# , Jf£^4,539,507ft - 
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